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The literature has been searched through 2002 June for solubility data on the gases
BF;, NF3, N,F,, SRy, CF,, CHF;, CH,F,, CHsF, CFs, CHF;, 1,1,1,2-GH,F,,
1,1,1-GH3F3, 1,1-GHyF,, CHsF, GFg, c-C,Fg, C,F4, 1,1-GH,F,, CHsF, CiFs,

C5;Fs0, and Silz and the solids Xef; XeF,, and Xek in all solvents. The data are
compiled here. Where feasible evaluations have been carried out. The evaluations were
mostly carried out for water as a solvent as the water systems are the most extensively
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studied. For other systems there is often only one set of measurement or two sets of
measurements, which do not agree well. Evaluation of such systems will have to wait on
more experimental measurements. 2005 American Institute of Physics.

[DOI: 10.1063/1.1794762

Contents
Preface.......... ... ... ... .. . . 202
Introduction to the Solubility Data Series.

Solubility of Gases in Liquids. . .............. 203
2.1. Nature of the Project................... 203
2.2. Compilations and Evaluations and Quantities

and Units Used in Compilation and

Evaluation of Solubility Data. . ........... 203
2.3. References for the Introduction to the

Solubility of Gases in Liquids............. 203
Critical Evaluations and Compilations of
Solubility Data . . ............... ..., 204
3.1. The Xenon Fluorides. ................. 204
3.2. Trifluoroborane. . .. .................... 213
3.3. The Nitrogen Fluorides. ................ 224
3.4.(0C-6-12-Sulfur Fluoride . . ............. 228
3.5. Tetrafluoromethane. ................... 289
3.6. Trifluoromethane. ....................... 327
3.7. Difluoromethane .. .................... 330
3.8. Fluoromethane........................ 337
3.9. Hexafluoroethane...................... 342
3.10. Pentafluoroethane. . .................. 347
3.11. 1,1,1,2-Tetrafluoroethane ... ........... 355
3.12.1,1,2,2-Tetrafluorethane .. ............. 371
3.13. 1,1,1-Trifluoroethane. . ................ 371
3.14. 1,1-Difluoroethane.................... 375
3.15. Fluoroethane .. ...................... 384
3.16. Octafluoropropane. . .................. 390
3.17. Octafluorocyclobutane. . . .............. 392
3.18. Tetrafluoroethene. . ................... 399
3.19. 1,1-Difluoroethene.................... 407
3.20. Fluoroethene .. ...................... 408
3.21. Hexafluoropropene. . ................. 412
3.22. Oxybistrifluoromethang . .............. 415
3.23. Trifluordtrifluoromethyboxirane. ... ... ... 417
3.24. Tetrafluorosilane ... .................. 417
SystemIndex ......... .. ... ... 420
4.1.Solute Index. .. ....... .. i 420
4.2.SolventIndex. ........................ 421
Registry Number Index..................... 428
AuthorIndex............. ... .. 431

List of Tables

Qualitative observations on the solution behavior
of XeFy oo oo 205
Quialitative observations on the solution behavior
of XeFy oo 205
Comparison of solubility of BfFin HF ......... 213
Comparison of results for the BiF CgHg
System. ... . 218

J. Phys. Chem. Ref. Data, Vol. 34, No. 1, 2005

5. Smoothed recommended values of the mole

fraction solubility of N& in water............. 224
6. Smoothed tentative values of the mole fraction
solubility of NpF, inwater ................... 224
7. Smoothed tentative values of the mole fraction
solubility at one 0.101325 MPa. . ............ 227
The tentative mole fraction solubility at a partial
pressure of 0.101325 MPa .. ............... 238

9. Smoothed recommended values of the mole
fraction solubility of tetrafluoromethane in water. 289
10. Smoothed tentative values of the mole fraction

solubility at 0.101325 MPa... . .............. 294
11. The recommended mole fraction solubility of

fluoromethane in water at 0.101325 MPa .... 338
12. Comparisons of mole fraction solubility of

1,1-difluoroethane inwater. . ................ 375
13. The tentative mole fraction solubility of

octafluorocyclobutane in water . ............. 392
14. Comparison of values of tetrafluoroethene

solubility inwater. . .......... ... ... ... 399

List of Figures

1. The solubility of SEinH,O ................. 228
2. Tetrafluoromethanredeuterium oxide ......... 294
3. The solubility of fluoromethane in water....... 338
4. The solubility of octafluorocyclobutane in water . 393

1. Preface

The present volume of the Solubility Series was started
almost 20 years ago. At that time the plan was to include all
the gas solubility data in all solvents for all of the gaseous
halocarbons. It was soon apparent that this was too many
data for one volume. The decision was made to prepare a
volume on hydrogen fluorocarbons, HFCs, and add other low
boiling and volatile fluorine containing compounds. Thus, in
addition to some 16 fluorocarbons there are data on xenon
fluorides, trifluoroborane, nitrogen fluorides, sulfur fluoride
and tetrafluorosilane. There are other volatile fluorine com-
pounds that could have been included, for example uranium
hexafluoride. However, uranium hexafluoride seems to have
been covered in earlier reviews.

One of our goals is to prepare evaluations of the data we
compile. For many of the data presented here there is only
one report of data or two reports, which agree poorly. Thus,
we have not prepared as many evaluations as in earlier vol-
umes. Where possible we have tried to prepare an evaluation
of the solubility in water of each substance, but even here
there is not enough concordant data to make this possible for
all the fluoride gases.
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The volume was nearing completion about 5 years ago 2. Introduction to the Solubility Data

when the Solubility Series changed publishers and an en-  ggries. Solubility of Gases in Liquids
tirely new format was required. This meant converting the

lay sheets on which many of the manuscript pages had been 2.1. Nature of the Project
prepared to a computer format for tdeurnal of Physical

and Chemical Reference Datéhus, there is a five-year de- The Solubility Data projec{SDP) has as its aim a com-

. L . prehensive review of published data for solubilities of gases,
lay in publishing the volume. A part of that delay is due to liquids and solids in liquids or solids. Data of suitable preci-

the inefficiencies of the Editor. . . L :
. . sion are compiled for each publication on data sheets in a

The phasing out of chlorofluorocarbon refrigerants and re- .

. : . . uniform format. The data for each system are evaluated and,
placing them with HFC refrigerants has resulted in many . -
e ! where data from different sources agree sufficiently, recom-
new solubility papers on the HFC'’s. Many of these new solu- .
e . mended values are proposed. The evaluation sheets, recom-
bility data have appeared in the past 5 years and the delay in . .
L i mended values, and compiled data sheets are published on
publication has allowed them to be compiled and appear,
here.

In compiling and evaluating these data we see new prob-2 e i d Evaluati d .
lems for the scientists who measure and use solubility data.= d‘i)mP' aLtJ|on§ _anC va_lua_nons ?an Qluan_tltles
One problem is large solubility leading to very concentrated and Units Used in om|c_)|_at|on and Evaluation

of Solubility Data

solutions. The traditional point of view of gas solubility lead-
ing to dilute solutions needs expanded to very concentrated Formats for the compilations and critical evaluations have
solutions. This is especially true of the solubility of HFCs in peen standardized for all volumes, and complete details for
large molecular weight ester lubricating oils with mole frac- {hese formats can be found in thatroduction to the Solu-
tions of 0.5 or more for the solute gas. _ bility of Gases in Liquidspublished in previousSolubility

Another problem is the measurement of small solubility gt Seriesvolumes, for example, Foget all
values by headspace chromatography. There is no doubt thatgg|ypjlities of gases in liquids have been the subject of
headspace chromatography is a quick and convenient meth@dsearch for a long time, and have been expressed in a great
of measuring solubility. Numerou_s papers are appearing W'”Pnany ways. The nomenclature, use of symbols and units in
up to 50 or more solvents studied. An inspection of thesgnhe |UPAC-NIST Solubility Data Series follow, where pos-
data indicates a larger uncertainty and sometimes poorgfipje Mills 2 again reviewed in detail in Foget al® A few
agreement among laboratories than by traditional time Conquantities follow the ISO standarisor the German
suming methods. Headspace chromatography has the potedtandard: see a review by Cvitador details. Very complete
tial to be a reliable method. It is suggested that an intemagnq ypdated definitions on nomenclature and use of symbols
tional committee study the method and propose a procedurg,g ynits has been published in a recent review by Lorfmer.
and test systems that will insure more precise and accurate o note on nomenclaturdhe nomenclature of the IUPAC
results. Green Book calls the solute component B and the solvent
_ Every effort was made to have complete coverage of th@omponent A. In compilations and evaluations, the first-
literature through June 30 2002. A few more recent papergamed componercomponent Lis the solute, and the sec-
are included. Some of the solubility data are reported, to thgq (component 2 for a two-component systeis the sol-
chemist’s mind, in obscure engineering journals and in GoVyent. The reader should bear these distinctions in
ernment reports that may not have been completely allyomenclature in mind when comparing equations given here
stracted. We know we have missed some of these. We woulgith those in theGreen Book Additional details can be
appreciate having missed papers called to our attention.  to5nd in the review of Lorime$.

The editor wants to express his appreciation to the stu-
dents of Rubin Battino at Wright State University, Justin Bo-
hrer and Frank Campanell, who conducted a much needed
literature search of the most recent 15 years for the volume.
Also appreciated was the help of Professor Hiroshi Miya-1p G 1. Fogg, S.-W. Annie Bligh, M. Elizabeth Derrick, Y. P. Yampol'skii,
mota who obtained and partially translated several Japanese. L. Clever, A. Skrzecz, and C. L. Youn§plubility of Ethyne in Liquids
papers. However, the editor takes responsibility for all IUPAC-NIST Solubility Data Series, Vol. 76, J. Phys. Chem. Ref. Data
missed 30(6), 1693(200).

papers.

. . 2], Mills et al, eds.,Quantities, Units and Symbols in Physical Chemistry
Figures on page 019 from thiwurnal of PhySICaI Chem- (the Green Book (Blackwell Scientific Publications. Oxford, U.K. 1993

istry; on page 020 frondournal of Chemical and Engineer- 3so standards HandbooRQuantities and UnitgInternational Standards

onsecutive pages.

2.3. References for the Introduction
to the Solubility of Gases in Liquids

ing Data and on page 050 fromMnalytical Chemistrywere Organization, Geneva, 1993
used with the permission of the copyright holder, The Ameri- ‘German Standard, DIN 131(Zusammungsetzung von Mischphasen
can Chemical Society. Beuth Verlag, Berlin 1984.

5T. Cvitas Chem. International7(4), 123(1995.
H. '-a""renc,e Clever 6J. W. Lorimer,Quantities, Units and Conversionis G. T. Hefter and R.
Atlanta, Georgia 30322 p, 1. Tomkins, eds.The Experimental Determination of Solubilities
June 2003 (Wiley, NY, 2003.
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